Introduction
Saponins are a diverse group of compounds widely distributed in the plant kingdom, and are characterized by their structure containing a triterpene or steroid aglycone and one or more sugar chains. This class of compounds has been accepted as the most important and characteristic chemical constituents in Cephalaria species. Great interest has been shown in their investigations, resulting in the discovery of triterpene saponins, 1−7 iridoids, 6, 8 flavonoids, 9,10 alkaloids, 11 lignans, and their glycosidic derivatives, 12 and many of these compounds exhibit a wide range of pharmacological and biological properties. 13, 14 For that reason, we decided to investigate
Cephalaria elazigensis Gokturk & Sumbul var. purpurea Gokturk & Sumbul in detail. It is a perennial medicinal herb belonging to the family Dipsacaceae, widely distributed in southwestern Anatolia. 15 Previous pharmaceutical studies on the genus Cephalaria showed appealing pharmacological activities, e.g., anticancer, 7 antibacterial, molluscicidal, 16 antidiabetic, and antioxidative 17 properties.
As a part of continuous biochemical studies on the genus Cephalaria, our attention has been focused on C. elazigensis var. purpurea. A new triterpene saponin named cephoside A ( Figure 1 ) and five known compounds were isolated from C. elazigensis var. purpurea and cytotoxic activity of compounds 1 and 2 against the HeLa cell line was exhibited by MTT assay for the first time. The chemical structure of the new compound was identified as
(1). Additionally, compound 2 (anemoclemoside A), 18 which is an unusual triterpene glycoside, was identified in the family Dipsacaceae for the first time. 
Results and discussion
The n-butanol extract (51.3 g) of the aerial parts of C. elazigensis var. purpurea (1.5 kg) was subjected to reversed-phase (RP) C18 VLC apparatus, silica gel and RP open column chromatography applications, and MPLC experiments to afford one new (1) and five known compounds (2-6). (Table) . 
The cytotoxicity of 1 and 2 was tested against HeLa human cervical carcinoma cells by MTT assay. The results revealed that 1 (cephoside A) and 2 (anemoclemoside A) could inhibit the viability of HeLa cells in a concentration-dependent manner ( Figure 3 ) by IC 50 of 495 and 135 µ g/mL, respectively. These concentrations correspond to 660 µM for cephoside A and 220 µ M for anemoclemoside A. Thus, it seems both compounds are inactive, at least for HeLa cells.
While having the same aglycone as cephoside A, kalopanaxsaponin A, which has an O-linked arabinose attached to C-3 and a terminal rhamnose isolated from Anemone taipaiensis, exhibited cytotoxic activity against On the other hand, the hydroxyl group at C-23 has been suggested to have a negative effect on cytotoxic activity, probably due to the electron donating effect of two unbound outer shell electrons of the -OH group toward C-3 of the aglycone.
28, 29 Yokosuka et al. also concluded that the hydroxyl group at C-23 diminished the cytotoxicity, as prosapogenin CP6 from Anemone hypehensis var. japonica exhibited cytotoxic activity but lower than its derivative prosapogenin CP4, which lacks -OH at C-23. Cephoside A lacks a rhamnose unit and carries a hydroxyl group at C-23. Thus it is to be expected that cephoside A has no activity. Although the cytotoxic activity of anemoclemoside A (IC 50 = 135 µg/mL or 220 µ M) was higher than that of cephoside A (IC 50 = 495 µ g/mL or 660 µ M), probably due to free hydroxyl groups of acyclic sugar moiety, this compound was also regarded as inactive on HeLa cells.
Conclusion
One new and five known natural compounds have been isolated from C. elazigensis var. purpurea. While the aglycones of two triterpenic glycosides were hederagenin, the other two glycosides include iridoidal aglycones. The last two compounds are detected as hederagenin and iridoid aglycones.
The cytotoxicity of cephoside A (1) (Figure 3a ) and anemoclemoside A (2) (Figure 3b ) was examined by MTT assay for the first time. The cytotoxic activities of both compounds were outside the range for them to be assumed as active compounds (IC 50 values were <250 µ g/mL for 1 and < 100 µ g/mL for 2). However, further studies are needed to check their effects in combination with each other and/or current anticancer agents as it is well known that natural compounds may enhance cytotoxic activity synergistically. 31 Moreover, their efficiency and selectivity on different cancer cell lines and normal cells might be tested to understand selectivity, as the cell-specific action of saponins is observed in some cases, [25] [26] [27] 29, 30, 32, 33 and the treatment period might be extended to 72 h for exhibiting whether it increases activity or not.
Experimental

General
Optical rotations of pure compounds were measured at 23 
Extraction and isolation
The dried and ground aerial parts (1.5 kg) of C. elazigensis var. purpurea were extracted with MeOH at room temperature (4 × 3 L). Evaporation of the solvent in a vacuum provided a dark residue (51.3 g). This residue was suspended in n-BuOH:H 2 O water mixture (1:1) (350 mL × 3) and n -BuOH and water fractions were obtained. Then, for removing apolar and oily parts, the n-BuOH fraction was extracted with n -hexane (9 × 50 mL). The n-BuOH residue (51.3 g) of C. elazigensis var. purpurea was subjected to a VLC apparatus 
Sugar analysis of pure compound
The sugar analysis of compound 1 was performed using microhydrolysis on a TLC plate. Pure compound was applied on a TLC layer (silica gel HF 254) and treated with concentrated HCl vapor in a closed vessel saturated with the acidic vapor for 40 min at 60 • C. After the vessel was cooled and the excess HCl was removed from the plate, the sugar references were applied on a TLC layer. TLC was eluted using a CHCl 3 :MeOH:H 2 O:gAcOH/16:9:2:2 solvent system. For detecting the compounds, it was sprayed with α -naphthol-H 2 SO 4 solution and then heated at 120
• C for 5 min. Hexoses, 6-deoxy sugars and pentoses gave purple, orange, and blue spots on the TLC plate, respectively. 
Cytotoxic activity test
The MTT assay 35 was used to test the cytotoxic activities of compounds 1 and 2 with a minor modification as reported earlier. After reaching confluence (1 day later), the cells were treated with increasing concentrations (1 µ g/mL-1000 µ g/mL) of the samples diluted with MEM. Cells treated with MEM instead of sample were considered as the control group. After growth of the cells for 48 h at 37
• C in a humidified 5% CO 2 atmosphere, the adherent cells were washed with phosphate buffered saline (PBS); then 10 µ L of MTT stock solution (5 mg/mL) and 90 µ L of PBS buffer were added to each well and the plates were further incubated at 37
• C for 4 h. At the end of this period, supernatants were discarded and DMSO (150 µ L) was added to each well to solubilize the water-insoluble purple formazan crystals. The absorbance was measured at 570 nm in a microplate reader (µ Quant, Bio-Tek Instruments, Inc., Winooski, VT, USA). The cell viability was calculated using the following equation:
Cell viability(%) = (A sample /A control ) × 100
The half maximal inhibitory concentration (IC 50 ) of the extracts on HeLa cells was calculated from a graph of cell viability versus the sample concentrations.
Statistical comparisons were conducted using the one-way analysis of variance (ANOVA) module of GraphPad Prism 5. Differences in mean values were considered significant when P < 0.05.
